(12) INTERNATIONAL APFLICATiON PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI ) 



(19) World Inlclkctual Properly 
Organizalion 
International Bureau 

(43) InUTnalionul Puhlicution Dale 
11 December 2003 (1L12.2003) 




lilllliliiililllli 



(10) Internaiional Fiiblicalioii Number 

PCT wo 2003/102365 Al 



(51) Inlcmallonul P'jtvnt Classincallon^: 
(21) Inlernalioniil Application Nuiubcr: 



E21B 43/10 



i^T/US2W)3/OII7f.5 
(22) ln(ernalii>n;il Filiiii; Dale: 17 April 2(X)3 (17.04.2003) 

(25) Filing Laiigu:igc: English 

(26) PiiblicsiHon Language: English 



(30) Priority Data: 

fiO/3S3.9I7 



29 May 2002 (29.05.2002) US 



(71) Applicant (for aft designated States e^xcept US): EVEN- 
TURE GLOBAL TECHNOLOGY [I^S/nSl; 16200 A 
l>;irk Row. Houston, TX 77084 (US). 

(72) Invrntor; anil 

(75) Inventor/Applicant (/or (AVmi/y;: RING, I a-v 1 1 IS/US I; 
14220 llciUhcilull Place, Housion^TX 77077 (US). 



(74) Agents: MA'ITINGLY, Todd el al.; Hayne.s and Boone, 
LLP, 1000 Louisiana Slrcci, Suiie 4300, Houston, TX 
77002-5012 (US). 

(81 ) Designati'd Stales (ttationtd): AE AG. AL AM. AT. AU. 
AZ. BA. BE, BG, BR. BY, HZ, CA, CM, CN, CO. CR, CU, 
CZ, DE. DK, DM. D7, EC, Hi:, HS, GB, GO. GE. GH, 
GM. IFR. HU, ID, IL IN. IS. .IP KE. KG. KR KR, KZ, LC, 
LK. LR, LS, LI, LU, LV, MA. MD, MG, MK. MN, MW, 
MX. MZ, NO, NZ. PL, PT, RO, RU, SO. SE. SG, SK, SL, 
TJ, TM, TR, T\\ 'IX UA. UCL US, UZ, VN, YD. ZA. ZW. 

(84) Designated Stales (regumid}: ARIPO paionl (CJH, GM, 
KE, l-S, MW, MZ, SIX SL, SZ. TZ, UG. ZM. ZW), 
Eurasian patent ( AM . AZ, BY KG. KZ. M D. RU. TJ, TM ). 
Eiim|ican palnnl (AT. Bi:. BCJ, CI I, CY. (rZ, Ol:, DK, Eli. 
ES, n, PR, CUL GR, IIU, IE. IT. LU. MC. NL. PT RO, 
SC. SL SK, I R), OAPI p;iient (Bl% B.I, Cl% CG, CL CM, 
GA, GN, GQ, GW, ML, MR, Nl*. .SN, I D, TG). 

ICtttttinitrd tin nttxt p*igrl 



(54) Tide: SYSTEM LOR RADIALLY liXPANDINCi A TUBULAR MI'MBIiR 



< 




(57) Al>.slrac(: A sy.«ilcin lor radially cxpundinjj ; 
luhular mt:mhcr(l4K 



(S 

m 

CO 
H 

I 



CD 



wo 2003/102365 Al lillilllliliiililllllilliillllllilllin 



Declaration under Rule 4.17: 

— of inveniorship { Rule 4. 1 7{iv)) for US only 

Published: 

— M7//i hnenuuumal search report 

— with ametulrd claims 



l>jlv or puhticallun of Ihc amended cluiins: I «S March 2004 

For r%\'o- letter codes and oilier ubbreviatiotis. refer to the "Ottitl- 
ance Notes on Coiies and Abbreviations" appearing at the begin- 
ning of iuu:h regular issue of the FCT Gazette. 



wo 2003/102365 



PCT/US20O3/011765 



AMENDED CLAIMS 
[received by the International Bureau on 12 January 2004 (12.01.04); 
original claims 1, 20, 39 amended; claims 46-93 added; remaining claims unchanged] 

1. A method of radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprismg; 

positioning a resilient member within the interior of the expandable tubular m«?mber; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 

and 

positioning an adjustable expansion device within the radially expanded and plastically 

deformed portion of tlie expandable tubular member, 
expanding the adjustable expansion device within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
displacing the adjustable expansion device relative to rlie expandable tubular member in the 

longitudinal direction to radially expand and plastically deform another portion of the 

expandable tubular member. 

2. The method of claim 1 , wherein the inside diameter of the radially expanded portion of tlie 
expandable tubular member is increased by up to about 22 percent during tlie radial expansion end 
plastic deformation. 

3. The method of claim 1, flitther comprising: 

positioning an adjustable expansion cone witliin the radially expanded and plastically 

deformed portion of the expandable tubular member; 
expanding the adjustable expansion cone within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
displacing the adjustable expansion cone relative to the expandable tubular member in the 

longitudinal direction to radially expand and plastically deform another portion of the 

expandable tubular member. 

4. The method of claim 1, further comprising: 

decompressing the resilient member within tlie interior of the expandable tubular member; 
positioning the resilient member to another location within the interior of the expandable 
tubular member, and 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform another portion of the expandable tubular 
member. 
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5. The method of claiin 1, fiirther comprising: 

positioning the expandable tubular member withm a preexisting structure. 

6. The method of claim 5, wherein tlie preejtisting structure comprises a wellbore. 

7. The method of claim 5, wherein the preexisting structure comprises a wellbore casing. 
S. The metliod of claim 5, wherein the preexisting structure comprises a pipeline. 

9. The method of claim 5, wherein the preexisting structure comprbes a structural support. 

10. The method of claim 5, further comprising: 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform a portion of the expandable tubular member 
into contact with the interior surface of the preexisting structure. 

11. The method of claim I Q, further comprising: 

decompressing the resilient member within the interior of the expandal)]e tubular member; 
positioning the resilient member to another location within the mteriorof the expandable 
tubular member; and 

compressing the resilient member within the interior of the expandable tubular member to 
radially expand and plastically deform another portion of the expandable tubular 
member into contact with the interior surface of the preexisting structure. 

12. The method of claim 1 1, wherein an intermediate portion of the expandable tubular member 
positioned between the radially expanded and plastically deformed portions defines one or more radial 
openings for conveying fiutdic materials between the interiors of the expandable tubular member and 
the preexisting structure. 

13. The method of claim 12, wherein die preexisting structure comprises a wellbore that traverses 
a subterranean formation. 

lA. The method of claim 13, wherein the subterranean formation comprises a source of 
geoihcrmal energy. 

15. The method of claim 1 3, wherein the subterranean formation comprises a source of 
hydrocarbons. 
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1 6. The method of claiin 1 , further comprising; 

compressing the resilient member in the longitudinal direction within the interior of the 

expandable tubular member to radially expand and plastically deform a portion of the 
expandable tubular member. 

17. The method of claim 1 , wherein the rcsi lient member comprises a resilient tubular member. 

1 8. The method of claim 1, wherein the expandable tubular member comprises a solid expandable 
tubular member. 

19. The method of claim 1, wherein the expandable tubular member defines one or more radial 
openings for conveying tluidic materiab. 

20. A system for radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

means for positioning a resilient member within the interior of the expandable tubidar 
member, 

means for compressing the resilient member within the interior of the expandjjble tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; and 

means for positioning an adjustable expansion device within the radially expanded and 

plastically deformed portion of the expandable tubular member; 
means for expanding the adjustable expansion device within the radially expanded and 
plastically deformed portion of the expandable tubular member; and 
means for displacing the adjustable expansion device relative to die expandabje tubular member tn the 
loDgitudinal direction to radially expand and plastically deform another portion of the expandable 
tubular member. 

21 . The system of claim 20, wherein the inside diameter of die radially expanded portion of the 
expandable tubular member is increased by up to about 22 percent daring the radial expansion and 
plastic deformation. 

22. The system of claim 20^ further comprising: 

means for positioning an adjustable expansion cone within the radially expanded and 
plastically defomied portion of the expandable tubular member, 

means for expanding the adjustable expansion cone within the radially expanded and 
plastically deformed portion of the expandable tubular member, and 
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means for dispJacing the adjustable expansion cone relative lo the expandable tubular member 
in the longitudinal direction to radially expand and plastically deform another portion 
of the expandable tubular member. 

23. The system of claim 20, further comprising: 

means for decompressing the resilient member within ihe intcrioir of the expandable tubular 
member; 

means for positioning the resilient member to another location within the interior of the 

expandable tubular member; and 
means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically defonn anotb.er portion of the expandable 

tubular member. 

24. The system of claim 20, further comprising: 

means for positioning the e.^andable tubular member within a preexisting structure. 

25 . The system of claim 24, wherein the preexisting structure comprises a wellbore. 

26. The system of claim 24, wherein the preexisting structure comprises a wellbore casing. 

27. The system of claim 24, wherein the pree.\isting structure comprises a pipeline. 

28. The system of claim 24, wherein the preexisting structure comprises a stnictival support. 

29. The system of claim 24, further comprising: 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member into contact with the interior surface of the preexisting structure. 

30. The system of claim 29. further comprising: 

means for decompressing the resilient member within the interior of the expandable tubular 
member, 

means for positioning the resilient member to another location within the interior of the 
expandable tubular member, and 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically defonn another portion of the expandable 
tubular member into contact with the interior surface of the preexisting structure. 
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3 1 . The system of claim 30, wherein an intermediate portion of the expandable tubular member 
positioned between the radially expanded and p1a9tically deformed portions defines one or more radial 
openings for conveying fluidic materials between the interiors of the expandable tubular member and 
the preexisting structure. 

32. The system of claim 31, wherete the preexisting structure comprises a wellbore that traverses 
a subterranean fontiation. 

33. The system of claim 32, wherein the subterranean formation comprises a source of 
geothermal energy. 

34. The system of claim 32, wherein the subterranean formation comprises a source of 
hydrocarbons. 

35. The system of claim 20, further comprising: 

means for compressing the resilient member in the longitudinal direction within the interior of 
the expandable tubular member to radially expand and plastically deform a portion of 
the expandable tubular member. 

36. The system of claim 20, wherein the resilient member comprises a resilient tubular member. 

37. The system of claim 20, wherein the expandable tubular member comprises a solid 
expandable tubular member. 

38. The system of claim 20, wherein the expandable tubular member defines one or more radial 
openings for conveying fluidic materials. 

39. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a support member; 

a resilient member coupled to the support member; 

an actuator operably coupled to the resilient member for controllably compressing the 

resilient member to thereby radially expand and plastically deform the expandable 
tubular member; and 

en adjustable expansion device coupled to tlie support member. 
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40. The apparatus of claim 39. wherein the resilient member comprises a tubular resilient 
member. 

4 1 . The apparatus of claicn 39, fufther comprising an adjustable expansion cone coupled to the 
support member. 

42. The apparatus of claim 39, wherein the actuator is adapted to compress the resilient member 
in the longitudinal direction and thereby cause the resilient member to expand in the radial direction. 

43. The apparatus of claim 39, wherein the support member is fabricated from a rigid material. 

44. The apparams of claim 43, wherein the rigid material is selected from the group consisting of 
steel and aluminum. 

45. The apparatus of claim 39, wherein the resilient member is fabricated from materials selected 
from the group consisting of natural rubber, synthetic rubber, and clastomeric material, 

46. A method of radially e.\panding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

positioning a resilient member within the interior of the expandable tubular membei^ 
compressing the resilient member within the interior of the e^cpandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 
positioning an expansion device within the radially expanded and plastically deformed 

portion of the expandable tubular member; and 
operating the expansion device to radially expand and plastically deform another portion of 

the expandable tubulai* member. 

47. The method of claim 46, wherein the expansion device comprises an adjustable expansion device. 
4$. The method of claim 46, wherein the expansion device comprises a rotary expansion device. 

49. The method of claim 46, wherein the expansion device comprises a pressurization device. 

50. A system for radially expanding and plastically deforming at least a portion of an expandable 
Tubular member, comprising; 

means for positioning a resilient member within the interior of the expandable tubular 
member; 
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means for compressing the resiKent member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of tlie expandable tubular 
member; 

means for positioning an e?qpansion device within the radially expanded and plastically 

deformed portion of the expandable tubular member; and 
means for operating the expansion device to radially expand and plastically deform another 

portion of the expandable tubular member. 

51. The system of claim 50, wherein the expansion device comprises an adjustable expansion device. 

52. The system of claim 50, wherein the expansion device comprises a rotary expansion device. 

53. The system of claim 50, wherein the expansion device comprises a pressuri2atioa device. 

54. An apparatus for radially expanding and p]asticalt>' deforming an e7q>andable tubular member, 
comprising: 

a support member; 

a resilient member coupled to the support member; 

an actuator operably coupled to the resilient member for controllably compressing the 

resilient member to thereby radially expand and plastically deform the expandable 
tubular member; and 

an expansion device coupled to the support member. 

55. The apparatus of claim 54, wherein the expansion device comprises an adjustable expansion 
device. 



56. The apparatus of claim 54, wherein the expansion device comprises a rotary expansion device. 

57. The apparatus of claim 54, wherein the expansion device comprises a pressurization device. 

58. A method of recovering materials from a subterranean zone, comprising: 

positioning an expandable tubular member that defines one or more radial passages withm a 

wellbore that traverses the subterranean zone; 
positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a first portion of the expandable tubular 

member; 
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decompressing the resilient member within the interior of the expandalMe tubular member; 
positioning the resilient member to another location within the interior of the expandable 
tubular member; 

compressing the resilient member within the interior of the expandable tabular member to 
radially expand and plastically deform a second portion of the expandable tubular 
member; and 

recovering materials from the subterranean zone through one or more of the radial passages of 

the expandable tubular member; 
wherein the first and second portions of the eTcpandable tubular member are spaced apart from 

one another. 

59. The method of claim 58, wherein the radial passages of the expandable tubular member are 
defined between the first and second portions of the expandable tubular membef . 

60. The method of claim 58, wherein the materials comprise hydrocarbons. 

61. The method of claim 5S, wherein the materials comprise geolhernml energy. 

62. The method of claim 58, wherein an annulus defined betwe«?n the portion of the expandable 
tubular member between the fitsi and second portions cvf the expandable tubulat member and the 
wellbore is fluidicly isolated from anodier annulus defined between the expandable tubular member 
and the wellbore. 

63. A system for recovering materials from a subterranean zone, comprising: 

means for positioning an expandable tubular member that defines one cr more radial passages 

within a wellbore that tra verses the subtenanean zone; 
means for positioning a resilient member within the interior of the expandable tubular 

member; 

means for compressing tiie resilient member within the interior of the expandable tubular 
member to radially expand and plastically deform a first portion of the e?q)andable 
tubular member; 

means for decompressing the resilient member within the interior of the expandable tubular 
member; 

means for positioning the resilient member to another location within the interior of the 
expandable tubular member; 
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means for compressing the resilient member wilhin the interior of the expandable tubular 

member to radially expand and plastically defonn a second portion of the expandable 
tubular member; and 

means for recovering materials from the subterranean zone through one or more of the radial 

passages of the expandable tubular member; 
wherein the first and second portions of the expandable tubular member are spaced apart from 

one another. . 

64. The system of claim 63, wherein the radial passages of the expandable tubular member are 
positioned between the first aad second portions of the expandable tubular member. 

65. The system of claim 63, wherein the materials comprise hydrocarbons. 

66. The system of claim 63, wherein the materials comprise geothermal energ)'. 

67. A method of radially expanding and plastically deforming at least a portion of an expandable 
tubular member, comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically defonn a portion of the expandable tubular member; 
positioning an expansion device within the expandable tubular member; and 
operating the expansion device to radially expand and plastically defonn the expandable 

tubular member. 

68. The method of claim 67, wherein the expansion device comprises an adjustable expansion device. 

69. The method of claim 67, wherein the expansion device comprises a rotary expansion device. 

70. The method of claim 67, wh^ein the expansion device comprises a pressurization device. 

7 1 . A system for radially cxpandmg and plastically deforming at least a poirion of an expandable 
tubular member, comprising: 

means for positioning a resilient member within the interior of the expandable tubular 
member; 

means for compressing the resilient member within the interior of the expandable mbular 

member to radially expand and plastically deform a portion of the expandable tubular 
member; 
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means for positioning an expansion device within the expandable tubular memben and 
means for operating the expansion device to radially expand and plastically defonn the 
expandable tubular member. 

72. The system of claim 71, wherein the expansion device comprises an adjustable expansion device. 

73. The system of claim 71, wherein the expatision device comprises a rotaiy expansion device. 

74. A method of radially expanding and plastically deforming an expandable tubular member, 
comprising: 

positioning a resilient member within the mterior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portion of the expandable tubular member; 
positioniiig an expansion device within the expandable tubular member 
operating the expaiiSLon device to radially expand and plastically deform the remaining 

poitions of the expandable tubular member. 

75. The method of claim 74, wherein tlie expansion device comprises an adjustable expansion device. 

76. The method of claim 7^, v^he^ein the expansion device comprises a rotary expansion device. 

77. The method of claim 74, wherein the expansion device comprises a pressurization device. 

78. A system for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

means for positioning a resilient member within the interior of the expandable tubular 
member; 

' means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plastically deform a portion of the expandable tubular 
member, 

me^ns for positioning an expansion device withm the expandable tubular member; and 
means for operating the expansion device to radially expand and plastically deform die 
remaining portions of the expandable tubular member. 

79. The system of claim 78, wherein the expansion device comprises an adjustable e.xpansion device. 

80. The system of claim 78, wherein the expansion device comprises a rotary expansion device. 
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81. The system of claim 1^, wherein the expansion device comprises a pressunzation device. 

52. A method of radially expanding and plastically defbnnmg an expandable tubular member, 
comprising: 

positioning a resilient member within the interior of the expandable tubular member; 
compressing the resilient member within the interior of the expandable tubular member to 

radially expand and plastically deform a portioa of the expandable tubular member; 

and 

radially expanding and plastically deforming the expandable tubular member using an 
expansion device that does not comprise the resilient member. 

53. The method of claim 82, wherein the expansion device comprises an adjustable expansion device. 

84. The method of claim S2, wherein the expansion device comprises a rotary expansion device, 

85. The method of claim 82, wherein the expansion device comprises a pressurization device. 

86. A system for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

means for positioning a resilient member within die interior of the expandable tubular 
member; 

means for compressing the resilient member within the interior of the expandable tubular 

member to radially expand and plasticaUy deform a portion of the expandable tubular 
member; and 

means for radially expanding and plasticaUy deforming the expandable tubular member that 
does not comprise the resilient member. 

87. The system of claim 86, wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises an adjustable 
expansion device. 

88. The system of claim 86, wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises a rotary expansion 
device. 
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89. The system of claim 86, wherein the means for radially expanding and plastically deforming the 
expandable tubular member that does not comprise the resilient member comprises a pressurization 
device. 

90. An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising; 

a support member; 

a resilient member coupled to the support member, 

an actuator operably coupled to the resilient member for controllably compressing the 

resilient member to thereby radially expand and plastically deform the expandable 
tubular member; and 

an expansion device coupled to the support member chat does not comprise the resilient 
member. 

91 . The apparatus of claim 90, wherein the expansion device comprises an adjustable expansion 
device. 

92. Tlie apparatus of claim 90, wherein the expansion device comprises a rotary expansion device. 

93. The apparatus of claim 90, >A^herein the expansion device comprises a pressurization device. 
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